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from Temple University®

 Bad channel removal (visual inspection)

« Ocular artifact rejection using a Multichannel Wiener Filter?
applied on blinking artifacts and eye movements

 Detrending, demeaning and low pass filtering (4th order
Butterworth, 200Hz)

« Data epoching around the stimuli appearance (from 500ms

pefore to 1000ms after stimulus onset) and downsampling to 512

-z

« Power line noise reduction using the Zapline? algorithm

 Muscle artifact removal using a combination of Ensemble
Empirical Mode Decomposition (EEMD) and Canonical

Component Analysis (CCA) using the ReMAE?* toolbox

« Baseline correction with a window spanning from 500ms to
200ms before stimulus onset

« Signal re-referencing to common average

Figure 3: Qualitative evaluation of a
reconstructed signal polluted by an eye
movement artifact (green region).

Figure 4: Qualitative evaluation of a
reconstructed signal polluted by a muscle
artifact (green region).

Figure 1: Validation process. The simulated ERPs are generated at source level, then translated to pseudo-EEG signal used
as ground truth, the addition of noise and artifacts from the Temple University database® leads to the control signal to
preprocess. Having applied the studied preprocessing methods, the preprocess signal is evaluated using NRMSE and PCC

CONCLUSIONS

We propose a hybrid framework for ERP preprocessing
showing high ability to reduce specific EEG artifacts, such as
eye movement and muscle artifacts.

On simulated ERP data, the error (NRMSE) between the
ground-truth data and the preprocessed signal is significantly
reduced when using our method compared to common
|ICA-based framework.

We encourage researchers to use our freely accessible and
modular codes to provide cleaner inputs to their next EEG
studies.
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All the codes are freely accessible at:
https://github.com/numediart/PreproceEG
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